Abstract: Horseshoe crab as important marine macrobentos communities which is tangled as bycatch
Introduction
Bycatch is the total of non-target species or other objects caught in fishing gear operation or unwanted objects catch by fisherman [1] - [2] - [3] . Bycatch as an incidental catch in small-scale fishing operations such as gillnets contributes to the decline of marine biodiversity species effects [4] . One of protected bycatch found in commercial fisheries is horseshoe crab [5] . Tachypleus gigas, T.tridentatus and C. rotundicauda are horseshoe crab species belong to treatened status under IUCN [6] and one of protected animal in Indonesia regarding to Ministry decrees regulation No.7 year 1999 [7] .
The horseshoe crab is one of Limulidae family, one of its species is Tachyphelus gigas, known as "tapal kuda" or "belangkas" or "mimi" in Indonesia [8] - [9] - [10] . In addition, horseshoe crab is one of the protected genetic resources regarding to Ministry decree of Forestry of Republic Indonesia No. 12 / KPS -II / 1987). The horseshoe crab is one of the ancient animals [8] - [10] which its existence is increasingly threatened [11] - [12] . According to reference number [13] - [5] showed the operation of gillnet for crab (blue crab) in North Carolina also catch horseshoe crab as bycatch. Nowadays, the existences of horseshoe crab as bycatch can be found in the fishing operation of the crab gillnet (Portunus pelagicus) in Mayangan waters Subang regency of West Java [14] , [12] .
The number of horseshoe crab caught in the fishing operation of bottom gillnet has poorly documented. The small scale fishing operation in Mayangan caught horseshoe crab in blue swimming crab net. Horseshoe crab as protected species is unmarketable fish so there was less information of horseshoe crab as bycatch. Based on that problem is necessary to quantify the proportion of horseshoe crab caught as bycatch as baseline information to determine the conservation. The purpose of this study is to know the species, conditions and sex ratio of horseshoe crab caught on bottom gillnet.
Method
The observation was conducted at Mayangan waters, Subang regency, West Java. Mayangan was known as potential demersal fish where have relative shallow depth contour within ± 20 m with the sloping gradient. The coastal consist different morphology consists of muddy and sandy land. There were many organic materials near mangrove area which is important to nursery ground. The total observation was following the daily activity of bottom gillnetter during August 2017. The total observation ware 22 hauling processes.
The data were collected by counting the total catch and grouped into tree group of catch. The grouped catch was the main catch and bycatch (main bycatch and other incidental bycatch). The identification of the main bycatch was used to know the species, condition, and sex ratio.
Results
The total catch during the study was classified into main target and non-target, the non-target catches were grouped into protected catch and unprotected catches. The total catches were 2078 individuals, consisting of 20% (419) The average condition for all species grouped into 4 conditions in the different depth were in the normal condition in hard shell, moulting shell, maturing egg and damage by capturing. The results were similar both two area but different proportion. In the <5 m the higher catch condition was dominated by moulting shell 99.3%, hard shell 63% and damage condition 60.4% but less number of maturing egg 18.2%. In the >5 m the dominant condition were maturing egg 81.8%, damage 39%, hard shell 32.7% and less number of moulting 0.7% shell The sex ratio between male and female in the <5 m was 9:52 and >5 m was 3:11. Female was dominant ratio between two different depth, indicated that female was the dominant sex entangled in the bottom gillnet 
Discussion
Based on previous researches, Mayangan waters is one of the potential demersal fishery areas, one of its products is crab [14] . This potential is supported by the Mayangan water still has good mangrove cover area which is used as the nursery ground. The operation of crab gillnet in Mayangan absolutely catches blue crab as the main target, but the target catch was less than horseshoe crab accordance to the proportion. According to reference number [14] as [12] , Mayangan region is an area where fisherman can find horseshoe crab easily and it is often trapped in fishing nets. Another physical condition where crabs can live in an intertidal area with a distance from the coast reaching 50 km [4] and at 24 0C, salinity up to 20 psu [15] .
The capture of the three Asia species of horseshoe crab at different depth indicates that the bottom gillnet operating area becomes an area which is suitable for horseshoe crab and blue crab habitat. According to reference [6] states that the high population of horseshoe crab found at 10-50 m depth from shore. The higher horseshoe crab is caught at depth of <5 m among. It is suspected that horseshoe crab caught during their daily migration to the estuary and tangled in gillnet. Horseshoe crab tends to migrate to mangrove or coastal vegetation with a lagoon stretch which was available the abundant of micro-organic. After the eggs hatch, the juveniles will remain in the area near the shore and back to the sea while adult [10] .
Horseshoe crab migrates to shallow from deep sea to spawn, closing to the coastal and sandy area [17] - [10] . These results were similar to the previous study [14] - [18] where the existence of 3 Asian horseshoe crab are Tachypleus gigas, T.tridentatus and C.rotundicauda can be found in the Coastal North Java and one of potential location is Mayangan. The existence of its species indicated that the Mayangan area are allows for horseshoe crab life and suitable to support their growth. The dominant species was T.gigas even that species in Minister of forestry decree being a protected animal but in this study found abundantly.
The horseshoe crab condition caught was dominant in moulting condition. In the <5 m depth were the suitable place for horseshoe crab in moulting phase as base place for them to protect their condition from predators and high wave. In the August is the summer season where the temperature high and raise the salinity, the high salinity support horseshoe crab to increase their size by moulting. In the other hand, in >5 m depth was found the higher horseshoe crab in maturing egg. The maturing crab catch can be affected by their movement, where the adult crab moves to estuary to lay their egg. The juvenile can found along the shore as their breeding place then continue the life cycle at adult in off shore then back after spawn to estuary.
The indicator to know the differences between male and female can see the appearance of the first pedipalpi. The female has the shaped leg and not bend, while the male has larger leg and claw to hook the female [19] - [20] - [14] .The ratio between male and female indicates that's no competition among the male, so the male can choose and breeding more than one female. The higher female than the male can be affected by the decreasing of the female in maturing egg sell in the market so that the female horseshoe crab remain abundant. The higher female ratio in Mayangan was contras than in the USA, where the female harvested so the female ratio between male was fewer.
Capturing horseshoe crab as bycatch can be affected the life of horseshoe crab being injured during the capture process. The horseshoe crab injured can be a major factor of horseshoe crab die. The dredges gear contribute 6% of fish deaths are categorized as severe with some body parts missed or defects. Horseshoe crab is considered as pests for fisherman and often used as children's toys in Mayangan [12] , because there is no utilization of horseshoe crab and local management regulation. Most horseshoe crabs was immediately thrown into the sea and some were released on land and dumped at the river. This is because the horseshoe crab entangled is difficult to release, need a few hour or day to release one by one, then they released on land and some of its drained and die.
Conclusion
The study concludes that the higher horseshoe crab as bycatch species caught in shallow water was T.gigas in moulting condition and female, while in the deep water the dominant bycatch was T.tridentatus, in maturity egg condition and female. The shallow water can be a conservation area involving the local fisherman, the government and stakeholder must be coordinate. Educating the fisherman and local children are important for the sustainable of horseshoe crab.
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